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Article Info  House Renovation assistance is needed by families of the Pre-Prosperous 
Community because there are several families who experience a very low 
economy in Sukajadi Village, Perbaungan District so that the Sukajadi Village 
Government, Perbaungan District provides house renovation assistance, but 
with a large number of family heads, the village apparatus must classify data 
Anyone who is entitled to Home Renovation Assistance, the application of the 
Analytical Hierarchy Process Method is needed in supporting a house 
renovation assistance in Sukajadi Village, Perbaungan District, a calculation is 
needed, with the application of the Analytical Hierarchy Process Method in 
order to facilitate the Village Apparatus in the process of collecting data for the 
Head Recipient families of house renovation assistance, so that it can make it 
easier for the Village Head in determining the Family Head who is entitled to 
house renovation assistance. 
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  Poverty is one of the problems that so far cannot be solved. Almost all developing countries 
experience poverty problems, especially in densely populated countries such as Indonesia. The government 
has issued various measures and policies to reduce poverty in Indonesia, one of which is the Home 
Renovation Assistance program for the Pre-Prosperous Communities which is still running today. 
  The idea of realizing a decent house has become a government program that was launched and 
handled specifically to help accelerate the development of the province through the empowerment of the 
respective regions (villages). This can be confirmed in Law Number 6 of 2014 concerning the Village Law 
which states that the need for habitable housing is the right of every citizen, and the State in this case helps 
provide housing and settlement areas in a single system consisting of fostering, housing management, 
organizing settlement areas, maintenance and repairs as well as financing and coaching in them (UU-Desa, 
2014). 
  One of the main problems that often occurs when providing housing renovation assistance for 
underprivileged communities in Sukajadi Village, Kec. The difference is that at the time of the selection of 
beneficiaries there was no supporting system so that at the time of the selection process it was still only an 
estimate and there was no calculation at the time of selecting the beneficiaries. 
  Data that has not been processed optimally makes it difficult for the Village Government to 
determine the distribution of the community to the right target. So that few or many residents sometimes 
protest because people who should get help but they don't get it, and vice versa. 
 
http://infor.seaninstitute.org/index.php/infokum/index 
JURNAL INFOKUM, Volume 9, No.2, Juni 2021 ISSN : 2302-9706 
 






  The Decision Support System (DSS) is the right tool to use in the decision-making process to 
determine who to help with house renovations for underprivileged residents in Sukajadi Village, Kec. 
Perbaungan. 
  In this study, the Decision Support System that will be built is a decision support system that will 
use the Analytical Heirarchy Process (AHP) method. AHP is a decision support model developed by 
Thomas L Saaty. This decision support model will harm complex multi-factor or multi-criteria problems 
into a hierarchy. With a hierarchy, a complex problem can be broken down into groups which are then 
arranged into a hierarchical form so that the problem will appear more structured and systematic. 
  Based on the description above, this thesis was made with the title: "Implementation of the 
Analytical Hierarchy Process (AHP) Method on a Decision Support System in Sorting Out Aid for 
Renovation of Pre-Prosperous People's Houses in Sukajadi Village, Kec. Perbaungan”. 
 
2. Method  
 
Figure 1. Research Methodology with Waterfall Model 
a. Problem Identification 
The problem identification stage is the stage of finding problems before conducting research. By 
tracing the problems in the object under study to find alternatives and solutions related to the problem. 
Problem identification is carried out to obtain a complete description of the scope of the problem and 
the appropriate steps in solving it. 
b. Data Collection 
In collecting data, the authors get data from the office to Sukajadi Village. The supporting data for this 
research is sourced from journals, books and other references. This research was also conducted by 
conducting interviews with the Village Head of Sukajadi Kec. Perbaungan 
c. Analysis and Design 
At the analysis and design stage, an analysis of the system to be made consists of the system display 
design to the file system design. The application design process for a decision support system will be 
carried out in sorting out house renovation assistance for underprivileged communities in Sukajadi 
Village, Kec. Perbaungan. The design of this system is carried out by analyzing criteria, designing a 
decision support system application as a media helper to determine who the home renovation 
assistance is given to. 
d. Calculation Using Analytical Hierarchy Process (AHP) Method 
At this stage, the value of each criterion will be calculated using the AHP rules and methods. 
e. Implementation 
The data that has been obtained will be processed using the AHP method and implemented with the 
Visual Basic 2008 Programming Language to determine the outcome of the decision. 
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f. Test Results 
At this stage, the author conducts training and testing after collecting data and making a decision 
support system to determine whether the system designed is by the expected goals.. 
 
 3. Results and Discussion 
3.1 Analytical Heirarchy Process (AHP) Method Analysis 
 The criteria used in determining assistance for renovation of uninhabitable houses are as follows: 
Table 1. Table of Uninhabitable House Renovation Criteria 
No Criterion Code Criterion Name Sub Criterion 
1 C1 Poor Household   
2 C2 House on Own Land   
3 C3 Surface area 
< 8 M 
8 - 10 M 
> 10 M 












7 C7 Domiciled in a Local Village   
8 C8 MCK condition 
Tidak Worthy  
Decent Enough 
Worthy 
9 C9 Ever Received Similar Help   
 
Recipients of Uninhabitable House Renovation Assistance. The data can be seen in the table below: 
Table 2. Data Table of Prospective Home Renovation Aids 
No Alternative C1 C2 C3 C4 C5 C6 C7 C8 C9 







Worthy Yes Not yet 









Yes Not yet 







Worthy Yes Not yet 







Worthy Yes Not yet 







Worthy Yes Not yet 
 
Table 3. Comparison of Criteria 
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Kriteria C1 C2 C3 C4 C5 C6 C7 C8 C9 
C1 1,00 3 3 3 3 3 3 1 1 
C2 0,33 1,00 0,33 0,33 0,33 0,33 0,5 0,33 0,33 
C3 0,33 3 1,00 1 1 1 3 3 1 
C4 0,33 3 1 1,00 4 4 3 4 3 
C5 0,33 3 1 0,25 1,00 1 1 4 0,33 
C6 0,33 3 1 0,25 1 1,00 2 2 0,33 
C7 0,33 2 0,33 0,33 1 0,5 1,00 2 0,33 
C8 1 3 0,33 0,25 0,25 0,5 0,5 1,00 0,33 
C9 1 3 1 0,33 3 3 3 3 1,00 
Total 4,98 24 8,99 6,74 14,58 14,33 17 20,33 7,65 
After determining the weight of the comparison between criteria, the next step is to normalize the 
comparison matrix above by dividing each column by the number of each column. The results of 
normalization and Eigen (Priority) will be shown in the following table: 
 
Table 4. Normalization of Paired Criteria Matrix 
Kriteria C1 C2 C3 C4 C5 C6 C7 C8 C9 Total Eigen (PV) 
C1 0,201 0,125 0,334 0,445 0,206 0,209 0,176 0,049 0,131 1,876 0,2085 
C2 0,066 0,042 0,037 0,049 0,023 0,023 0,029 0,016 0,043 0,328 0,0364 
C3 0,066 0,125 0,111 0,148 0,069 0,070 0,176 0,148 0,131 1,044 0,1160 
C4 0,066 0,125 0,111 0,148 0,274 0,279 0,176 0,197 0,392 1,770 0,1966 
C5 0,066 0,125 0,111 0,037 0,069 0,070 0,059 0,197 0,043 0,777 0,0863 
C6 0,066 0,125 0,111 0,037 0,069 0,070 0,118 0,098 0,043 0,737 0,0819 
C7 0,066 0,083 0,037 0,049 0,069 0,035 0,059 0,098 0,043 0,539 0,0599 
C8 0,201 0,125 0,037 0,037 0,017 0,035 0,029 0,049 0,043 0,573 0,0637 
C9 0,201 0,125 0,111 0,049 0,206 0,209 0,176 0,148 0,131 1,356 0,1507 
Total 1 1 1 1 1 1 1 1 1 9 1 
 
From the table above, we get the Priority values as follows: 
W = [0.2085;0.0364;0.1160;0.1966;0.0863;0.0819;0.599;0.0637;0.1507] 




 ….. (1) 
CR =  
CI
RI
  …. (2)  
Where λ𝑚𝑎𝑥 obtained from each paired matrix in step 2 multiplied by the priority value of the criteria. The 
results are as follows: 
𝛌𝒎𝒂𝒙= (Matrix product / PV)/ n  
𝛌𝒎𝒂𝒙 = (2.1542 / 0.2085) + (0.3646 / 0.0364) + (1.1803 / 0.116) + (2.05 / 0.1966) + (0.8758 / 
0.0863) + (0.8083 / 0.0819) + (0.609 / 0.0599) + (0.611 / 0.0637) + (1.5247 / 0.1507) / 9 
𝛌𝒎𝒂𝒙= 10.3319 + 10.0165 + 10.175 + 10.4273 + 10.1483 + 9.8694 + 10.1669 +  
9.5918 + 10.1175 / 9 
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So the Consistency Ratio is as follows: 






= 0.09429310344827588 < 0.1 (CONSISTENT) 
The ratio is still consistent and can be used in subsequent calculations. 
 
Arrange a row matrix between Alternatives based on the following criteria: 
a. Poor Household 
Comparison between Alternatives based on Poor Household Criteria (C1) 
Normalization of Alternative Paired Criteria Based on Poor Household Criteria 
Table 5. Matrix Normalization of Alternative Paired Criteria Based on Poor Household Criteria 
C1 A1 A2 A3 A4 A5 Total Eigen (PV) 
A1 0,20 0,20 0,20 0,20 0,20 1,00 0,20 
A2 0,20 0,20 0,20 0,20 0,20 1,00 0,20 
A3 0,20 0,20 0,20 0,20 0,20 1,00 0,20 
A4 0,20 0,20 0,20 0,20 0,20 1,00 0,20 
A5 0,20 0,20 0,20 0,20 0,20 1,00 0,20 
Total 1 1 1 1 1 5 1 
From the table above, we get the Priority values as follows:  
W = [0.20;0.20;0.20;0.20;0.20] 
λmax = (Matrix product / PV)/ n 
λmax = (1 / 0.2) + (1 / 0.2) + (1 / 0.2) + (1 / 0.2) + (1 / 0.2) / 5 
λmax = 5 + 5 + 5 + 5 + 5 / 5 
λmax = 25 / 5 = 5.00000 
Consistency Index Calculation (CI) 
CI = (λmax - n) / (n - 1) 
CI = (5.00000 - 5) / (5 - 1) 
CI = 0 
Calculation of Consistency Ratio (CR) 
CR = CI / IR 
CR = 0 / 1.12 
CR = 0 
CR = 0 < 0.1 (CONSISTENT) 
b. Building on own land 
Table 6. Normalization of Alternative Comparison Matrix based on Building Criteria on Own Land (C2) 
C2 A1 A2 A3 A4 A5 Total Eigen (PV) 
A1 0,23077 0,23077 0,23077 0,23077 0,23077 1,15385 0,23077 
A2 0,07692 0,07692 0,07692 0,07692 0,07692 0,38462 0,07692 
A3 0,23077 0,23077 0,23077 0,23077 0,23077 1,15385 0,23077 
A4 0,23077 0,23077 0,23077 0,23077 0,23077 1,15385 0,23077 
A5 0,23077 0,23077 0,23077 0,23077 0,23077 1,15385 0,23077 
Total 1 1 1 1 1 5 1 
 
From the table above, we get the Priority values as follows:  
W = [0.23077;0.07692;0.23077;0.23077;0.23077] 
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λmax = (Matrix product / PV)/ n 
λmax 
= (1.15384/0.23077) + (0.38461/0.07692) + (1.15384/0.23077) + (1.15384/0.23077) + (1.15384/0.230
77) / 5 
λmax = 4.99996 + 5.00013 + 4.99996 + 4.99996 + 4.99996 / 5 
λmax = 24.999969999999998 / 5 = 4.99999 
Consistency Index Calculation (CI) 
CI = (λmax - n) / (n - 1) 
CI = (4.99999 - 5) / (5 - 1) 
CI = -0.0000025 
Calculation of Consistency Ratio (CR) 
CR = CI / IR 
CR = -0.0000025 / 1.12 
CR = -0.0000022321428571428573 
CR = -0.0000022321428571428573 < 0.1 (CONSISTENT) 
 
c. Surface area 
Table 7. Normalization of Alternative Comparison Matrix based on Land Area Criteria (C3) 
C3 A1 A2 A3 A4 A5 Total Eigen (PV) 
A1 0,28302 0,27273 0,23077 0,40541 0,27273 1,46465 0,29293 
A2 0,28302 0,27273 0,23077 0,24324 0,27273 1,30249 0,26050 
A3 0,09434 0,09091 0,07692 0,02703 0,09091 0,38011 0,07602 
A4 0,05660 0,09091 0,23077 0,08108 0,09091 0,55027 0,11005 
A5 0,28302 0,27273 0,23077 0,24324 0,27273 1,30249 0,26050 
Total 1 1 1 1 1 5 1 
 
From the table above, we get the Priority values as follows:  
W = [0.29293;0.26050;0.07602;0.11005;0.26050] 
λmax = (Matrix product / PV)/ n 
λmax = (1.59224 / 0.29293) + (1.37214 / 0.2605) + (0.38401 / 0.07602) + (0.57036 / 
0.11005) + (1.37214 / 0.2605) / 5 
λmax = 5.43556 + 5.26733 + 5.05143 + 5.18274 + 5.26733 / 5 
λmax = 26.20439 / 5 = 5.24088 
Consistency Index Calculation (CI) 
CI = (λmax - n) / (n - 1) 
CI = (5.24088 - 5) / (5 - 1) 
CI = 0.06022 
Calculation of Consistency Ratio (CR) 
CR = CI / IR 
CR = 0.06022 / 1.12 
CR = 0.05376785714285714 
CR = 0.05376785714285714 < 0.1 (CONSISTENT) 
 
d. Roof Condition 
Table 8. Alternative Comparison Matrix based on Roof Condition Criteria (C4) 
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C4 A1 A2 A3 A4 A5 Total Eigen (PV) 
A1 0,11111 0,11111 0,11111 0,11111 0,11111 0,55556 0,11111 
A2 0,33333 0,33333 0,33333 0,33333 0,33333 1,66667 0,33333 
A3 0,33333 0,33333 0,33333 0,33333 0,33333 1,66667 0,33333 
A4 0,11111 0,11111 0,11111 0,11111 0,11111 0,55556 0,11111 
A5 0,11111 0,11111 0,11111 0,11111 0,11111 0,55556 0,11111 
Total 1 1 1 1 1 5 1 
 
From the table above, we get the Priority values as follows:  
W = [0.1111;0.3333;0.3333;0.1111;0.1111] 
λmax = (Matrix product / PV)/ n 
λmax = (0.55555 / 0.11111) + (1.66665 / 0.33333) + (1.66665 / 0.33333) + (0.55555 / 
0.11111) + (0.55555 / 0.11111) / 5 
λmax = 5 + 5 + 5 + 5 + 5 / 5 
λmax = 25 / 5 = 5.00000 
Consistency Index Calculation (CI) 
CI = (λmax - n) / (n - 1) 
CI = (5.00000 - 5) / (5 - 1) 
CI = 0 
Calculation of Consistency Ratio (CR) 
CR = CI / IR 
CR = 0 / 1.12 
CR = 0 
CR = 0 < 0.1 (CONSISTENT) 
 
e. Wall Condition (C5) 
Table 9. Normalization of Alternative Paired Comparison Matrix Based on C5 
C5 A1 A2 A3 A4 A5 Total Eigen (PV) 
A1 0,27273 0,27273 0,27273 0,27273 0,27273 1,36364 0,27273 
A2 0,27273 0,27273 0,27273 0,27273 0,27273 1,36364 0,27273 
A3 0,27273 0,27273 0,27273 0,27273 0,27273 1,36364 0,27273 
A4 0,09091 0,09091 0,09091 0,09091 0,09091 0,45455 0,09091 
A5 0,09091 0,09091 0,09091 0,09091 0,09091 0,45455 0,09091 
Total 1 1 1 1 1 5 1 
 
From the table above, we get the Priority values as follows:  
W = [0.27273;0.27273;0.27273;0.09091;0.09091] 
λmax = (Matrix product / PV)/ n 
λmax = (1.36365 / 0.27273) + (1.36365 / 0.27273) + (1.36365 / 0.27273) + (0.45455 / 
0.09091) + (0.45455 / 0.09091) / 5 
λmax = 5 + 5 + 5 + 5 + 5 / 5 
λmax = 25 / 5 = 5.00000 
Consistency Index Calculation (CI) 
CI = (λmax - n) / (n - 1) 
CI = (5.00000 - 5) / (5 - 1) 
CI = 0 
Calculation of Consistency Ratio (CR) 
CR = CI / IR 
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CR = 0 / 1.12 
CR = 0 
CR = 0 < 0.1 (CONSISTENT) 
 
f. Floor Condition (C6) 
Table 10. Normalization of Alternative Pairwise Comparison Based on C6 
C6 A1 A2 A3 A4 A5 Total Eigen (PV) 
A1 0,20000 0,20000 0,20000 0,20000 0,20000 1,00000 0,20000 
A2 0,20000 0,20000 0,20000 0,20000 0,20000 1,00000 0,20000 
A3 0,20000 0,20000 0,20000 0,20000 0,20000 1,00000 0,20000 
A4 0,20000 0,20000 0,20000 0,20000 0,20000 1,00000 0,20000 
A5 0,20000 0,20000 0,20000 0,20000 0,20000 1,00000 0,20000 
Total 1 1 1 1 1 5 1 
 
From the table above, we get the Priority values as follows:  
W = [0.20;0.20;0.20;0.20;0.20] 
λmax = (Matrix product / PV)/ n 
λmax = (1 / 0.2) + (1 / 0.2) + (1 / 0.2) + (1 / 0.2) + (1 / 0.2) / 5 
λmax = 5 + 5 + 5 + 5 + 5 / 5 
λmax = 25 / 5 = 5.00000 
Consistency Index Calculation (CI) 
CI = (λmax - n) / (n - 1) 
CI = (5.00000 - 5) / (5 - 1) 
CI = 0 
Calculation of Consistency Ratio (CR) 
CR = CI / IR 
CR = 0 / 1.12 
CR = 0 
CR = 0 < 0.1 (CONSISTENT) 
 
g. Domiciled in a Local Village (C7) 
Table 11. Normalization of Alternative Paired Comparison Matrix Based on C7 
C7 A1 A2 A3 A4 A5 Total Eigen (PV) 
A1 0,20000 0,20000 0,20000 0,20000 0,20000 1,00000 0,20000 
A2 0,20000 0,20000 0,20000 0,20000 0,20000 1,00000 0,20000 
A3 0,20000 0,20000 0,20000 0,20000 0,20000 1,00000 0,20000 
A4 0,20000 0,20000 0,20000 0,20000 0,20000 1,00000 0,20000 
A5 0,20000 0,20000 0,20000 0,20000 0,20000 1,00000 0,20000 
Total 1 1 1 1 1 5 1 
 
From the table above, we get the Priority values as follows:  
W = [0.20;0.20;0.20;0.20;0.20] 
λmax = (Matrix product / PV)/ n 
λmax = (1 / 0.2) + (1 / 0.2) + (1 / 0.2) + (1 / 0.2) + (1 / 0.2) / 5 
λmax = 5 + 5 + 5 + 5 + 5 / 5 
λmax = 25 / 5 = 5.00000 
Consistency Index Calculation (CI) 
CI = (λmax - n) / (n - 1) 
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CI = (5.00000 - 5) / (5 - 1) 
CI = 0 
Calculation of Consistency Ratio (CR) 
CR = CI / IR 
CR = 0 / 1.12 
CR = 0 
CR = 0 < 0.1 (CONSISTENT) 
 
h. MCK condition (C8) 
Table 12. Normalization of Alternative Paired Comparison Based on C8 
C8 A1 A2 A3 A4 A5 Total Eigen (PV) 
A1 0,14286 0,14286 0,14286 0,14286 0,14286 0,71429 0,14286 
A2 0,42857 0,42857 0,42857 0,42857 0,42857 2,14286 0,42857 
A3 0,14286 0,14286 0,14286 0,14286 0,14286 0,71429 0,14286 
A4 0,14286 0,14286 0,14286 0,14286 0,14286 0,71429 0,14286 
A5 0,14286 0,14286 0,14286 0,14286 0,14286 0,71429 0,14286 
Total 1 1 1 1 1 5 1 
 
From the table above, we get the Priority values as follows:  
W = [014286;0.42857;0.14286;0.14286;0.14286] 
λmax = (Matrix product / PV)/ n 
λmax = (0.7143 / 0.14286) + (2.14289 / 0.42857) + (0.7143 / 0.14286) + (0.7143 / 0.14286) + (0.7143 / 
0.14286) / 5 
λmax = 5 + 5.00009 + 5 + 5 + 5 / 5 
λmax = 25.00009 / 5 = 5.00002 
Consistency Index Calculation (CI) 
CI = (λmax - n) / (n - 1) 
CI = (5.00002 - 5) / (5 - 1) 
CI = 0.000005 
Calculation of Consistency Ratio (CR) 
CR = CI / IR 
CR = 0.000005 / 1.12 
CR = 0.000004464285714285715 
CR = 0.000004464285714285715 < 0.1 (CONSISTENT) 
 
i. Not yet received similar help (C9) 
Table 13. Normalization of Alternative Paired Comparison Matrix Based on C9 
C9 A1 A2 A3 A4 A5 Total Eigen (PV) 
A1 0,20000 0,20000 0,20000 0,20000 0,20000 1,00000 0,20000 
A2 0,20000 0,20000 0,20000 0,20000 0,20000 1,00000 0,20000 
A3 0,20000 0,20000 0,20000 0,20000 0,20000 1,00000 0,20000 
A4 0,20000 0,20000 0,20000 0,20000 0,20000 1,00000 0,20000 
A5 0,20000 0,20000 0,20000 0,20000 0,20000 1,00000 0,20000 
Total 1 1 1 1 1 5 1 
 
From the table above, we get the Priority values as follows:  
W = [0.20;0.20;0.20;0.20;0.20] 
λmax = (Matrix product / PV)/ n 
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λmax = (1 / 0.2) + (1 / 0.2) + (1 / 0.2) + (1 / 0.2) + (1 / 0.2) / 5 
λmax = 5 + 5 + 5 + 5 + 5 / 5 
λmax = 25 / 5 = 5.00000 
Consistency Index Calculation (CI) 
CI = (λmax - n) / (n - 1) 
CI = (5.00000 - 5) / (5 - 1) 
CI = 0 
Calculation of Consistency Ratio (CR) 
CR = CI / IR 
CR = 0 / 1.12 
CR = 0 
CR = 0 < 0.1 (CONSISTENT) 
 
Providing Conclusions based on the highest rating or score acquisition. 
Table 14. Final Result Calculation 
  C1 C2 C3 C4 C5 C6 C7 C8 C9 Total Ranking 
A2 0,20 0,08 0,26 0,33 0,27 0,2 0,2 0,4286 0,2 2,17 1 
A3 0,20 0,23 0,08 0,33 0,27 0,2 0,2 0,1429 0,2 1,86 2 
A1 0,20 0,23 0,29 0,11 0,27 0,2 0,2 0,1429 0,2 1,85 3 
A5 0,20 0,23 0,26 0,11 0,09 0,2 0,2 0,1429 0,2 1,64 4 
A4 0,20 0,23 0,11 0,11 0,09 0,2 0,2 0,1429 0,2 1,49 5 
 
 
3.2. System Implementation 
Implementation of the Analytical Hierarchy Process (AHP) Method on a Decision Support System 
in Sorting Out Aid for Home Renovations for Pre-Prosperous People in Sukajadi Village, Kec. Perbaungan 
can be seen in the screenshot below. 
 
Figure 2. Login page 
 
Figure 3. Criteria Data Page 
 
Figure 4. Alternative list page 
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Figure 6. Analysis Step 4 Matrix Multiplication 
 
 
Figure 7. CONSISTENT Testing Analysis 
 
Figure 8. Pairwise Comparison Analysis  
 
Figure 9. Analysis Results Page 
4. Conclusions 
a. With the application that has been built, it is possible to apply the AHP method in determining home 
renovation assistance for underprivileged communities in Sukajadi Village, Kec. Perbaungan. 
b. To build a decision support system to determine the provision of house renovation assistance for 
underprivileged communities in Sukajadi Village, Kec. Perbaungan by applying the AHP method is that 
the author first analyzes system requirem ents, performs calculations using the AHP method, the design 
used by Visual Studio Code, Xammp, Mysql and Mozilla Firefox software has been successfully 
designed and can be used to determine decisions to provide home renovation assistance for 
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